The complex of Ni(II) metal with 4-amino-5-(pyridyl)-4H-1,2,4-triazole-3-thiol was used as a polystyrene (PS) films photostabilizer. The PS films comprising concentrating of complex 0.5% w\w were outputted by casting method from chloroform solvent. The photostabilization activities of PS films compounds with dissimilar thickness were identified by computing the photodegradation rate constant (kd) for blank and modified polystyrene. From the practical consequences obtained, a mechanism was proposed count on the installation of the complex. The PS films were irradiated utilizing a 365 nm wavelength light source with intensity 6.02 10 -9 Ein dm -3 s -1 at room temperature.
Introduction
A wide-ranging assortment of artificial and naturally high polymers, when absorbing UV radiance, they suffer photo-oxidative degradation and the consequences of that are shattering of the chains of the polymer, generating radicals and curtail the molecular mass. These lead to, after an unpredictable time, deteriorate of mechanical properties and leading to make it inutile materials [1, 2] . Polystyrene (PS) is one of the most widespread type of saleable polymers in the world, this because of its fantastic physical properties, low creation costs and the gigantic assortment of its applications, where it is utilized in packaging, laboratory ware, and electronics [3] [4] . Photodegradation of polymers that come about because of the influence of light in the existence of air relies on the polymer nature, the wavelength of the UV light, the intensity of radiance, and other parameters such as temperature and the existence of metallic traces [5] [6] . UV light energy when absorbed triggering to the separation of bonds (for the most part C-C and C-H) in the molecules of one or more of the constituents of a polymeric material this occurred in a homolytic process producer free radicals that represent the initial photochemical products. This happening with or without the involvement of oxygen, thereafter can lead to one or more of the following chemical changes: scission of the chain, crosslinking, dissociate of small molecules (water, carbon monoxide, carbon dioxide, hydro chloric acid, etc.), creation of double bonds in the basis chain, depolymerization, and photohydrolysis [7-8]. Likewise, the loss of physical properties of plastics, such as color change (turn yellow) [9-10] break, shatter or even melt and other troubles correlated with UV exposure [11] [12] [13] . All synthetic polymers necessitate stabilization against opposing ecological special influence. It is important to discover a way decrease or inhibit harm induced by ecological components such as light, heat & oxygen [14] [15] . There are numerous of light stabilizers which the nature of its work is highly reliant the absorption of UV light, radical scavengers, excited state quenchers, light screeners, and peroxide decomposers [16] [17] [18] [19] [20] . As of late, we have revealed the utilization of several additives to rise photostabilizing effectiveness and photochemical steadiness of polymeric substances [21] [22] as portion of our concern in the preparation of polymeric substances with intriguing applications [23] [24] , one of these additives is metal chelates [25] [26] . In this paper we report the fruitful utilize of Ni(II) with 4-amino-5-(pyridiyle)-4H-1,2,4triazol-3-thiol for photostabilization of polystyrene and was studied in different thickness of PS films (50, 60, 70, 80 and 90 μm).
Experimental Technique Film preparation
Polystyrene (PS) has been dissolved with complex of Ni(II) with 4-amino-5-(pyridyl)-4H-1,2,4-triazole-3-thiol [27] in chloroform as a solvent to constitute Polystyrene films in different thicknesses, A solution of polystyrene (5%, 6%, 7%, 8% and 9% weight/volume) in chloroform was utilized to make polymer films which contain 0.5% w\w from Ni(II) complex. Their thicknesses were identified by a micrometer type (2610 A, Germany). These films were made by evaporating at room temperature for 24 hrs to expel the remains of the solvent (chloroform). [28, 29] . Fig.(1) shows the structure of complex. 
Irradiation Part Accelerated testing technique
UV lamp was utilized to irradiation the films where this lamp gives a spectrum in the range (250-380) nm and beam intensity is 6.2 × 10 -9 Ein dm -3 s -1 . The films were placed parallel to each other. Where the beam incident vertically on these samples and what's more the extent between the films and the source of radiation equal to (10) cm. The samples that irradiated were replaced in close periods to assure that the intensity of light incident on all samples is equal [30] .
Photo-degradation Measuring Methods
The absorption spectrum was measured in the extent (200-400) nm. The variations in the Uv-visible spectrum at extreme absorption and (max) was measured for each compound at diverse radiation times utilizing a UV spectrophotometer kind Shimadzu UV-VIS. 160 [31] . The immeasurable radiation time was viewed as & the immeasurable absorption (A) was presumed to be after the immeasurable radiation time. For decide the photo-degradation rate constant for photostabilizer kd, the 1 st order equation was used:
a is the concentricity of photostabilizer before radiation, x is the variation in the concentricity of photostabilizer after (t) time of radiation.
If Ao is the absorption of films that comprise of the preservative before radiation and At is the absorption of this films after t time of radiation, consequently: Hence, when drawing ln (A -At) vs. irradiation time (t), we will get the straight line its slope represent (kd), which shows that the process of photodecomposition added substances is the first order.
Results & Discussion
Ni(II) with 4-amino-5-(pyridyl)-4H-1,2,4triazole-3-thiol complex was utilized as added substances for photo-stabilization of PS films in various thicknesses. So as to study the photo-chemical action of these added substances for the photostabilization of Polystyrene films. Generally, the photooxidation amount decrease with growing film thickness [32] . Since the oxygen dissemination rate for a given amount of polymer is relative to the superficial area and reduction with growing film thickness. Hence in the current paper, the photo-degradation of PS films was examined in various thickness (50, 60, 70, 80 and 90 m) with and without fixed concentration (0.5 %) of the additives indicate that the rate of photooxidation carbonyl at steady radiation time is steadily declined with increasing film thickness for all added substances utilized, together with the PS control . Here, in this kind of mechanism of photo-oxidation, the essential parameter influencing on the rate of degradation is film thickness. So, the Ni complexes deemed as photostabilizer for PS. Similar consequences are accessed for the influence of thickness on the rate of photodegradation and photostabilization of vinyl polymers utilizing iron(III), manganese(III), Nickel(II) and copper(II) acetylacetonate complexes as additives in polystyrene films [33] . The mechanism of photodegradation of PS in existence of O2 is displays in Fig. (2).
Fig. (2): General mechanism of photodegradation of PS.
During the photo-oxidation of the polymer, the carbonyl groups will be formed and the polymeric films absorption will be extended to taller wavelengths [34, 43] . These gatherings absorb radiation as soon as they exposed to light have wavelength in the range 200-700 nm and stimulate to the singlet and triplet excited states which improves many succeeding photo-oxidation reactions [35] . Hence, photo-degradation rate constant kd values were calculated Depending on the UV spectrum variations of PS films with different thickness (50-90) μm comprising 0.5% from added substances. As we have already shown, when drawing ln (A -At) vs. irradiation time (t), we will get the straight line its slope represent (kd), which shows that the process of photo-decomposition of the added substances is the first order. Figures (3 -8) illustrations the diversity of ln (At-A ͚ ) with the radiation time of the modified polystyrene films at different thicknesses at λ=365 nm. The kd values were counted by the similar way. These values were displays in Table (1) . Any thickness of modified polymer films possesses a little kd value, which denote that the improved polymers in this thickness are extra steady toward Ultra-Violet light. 
Fig.(5): plot of ln (At -A∞) vs radiation time of PS blank film in thickness 70 μm at λ=365 nm.

Fig.(6): plot of ln(At -A∞) vs radiation time of PS + Ni(L)2 film in thickness 70 μm at λ=365 nm.
Fig. (7): plot of ln(At -A∞) vs radiation time of PS blank film in thickness 80 μm at λ=365 nm.
Fig.(8): plot of ln(At -A∞) vs radiation time of PS +Ni(L)2 film in thickness 90 μm at λ=365 nm.
Table (1) The values of kd for PS films in different thickness comprising (0.5% by weight) of Ni(II)
complex. The consequences in Table ( 1) shows that the kd values decrease with increase the thickness of modified PS films, which mean that the stability of this modified polymers towards UV light increased with increase the thickness of films. The reason of this might be because of the point that the energy was absorbed at one position and the electronic excitation was circulated over a great number of bonds in PS polymer. Consequently therefore, the option to break a single bond becomes little or energy absorption can be dissipated by non-reactive processes.
PS Films with different thickness
Proposed Mechanisms of Photostabilization of PS using 4-amino-5-(pyridyl)-4H-1,2,4triazole-3-thiol Complexes
The photostabilization of PS with triazole complexes proceeds through the UV absorber, peroxide decomposer and radical scavenger mechanisms. These stabilizers cause polymer stability in the long term. Nickel chelate complexes usually recognized as photostabilizers for poly olefins by peroxide decomposer and excited state quencher, Accordingly, they are act as potohstabilizers for the PS by peroxide decomposer and excited-state quencher [36, 37] . Fig.(9) displays the proposed mechanism for photostabilization of PS polymer using nickel chelate complex by way of peroxide decomposer. 
Fig. (9): Proposed mechanism of photostabilization of polystyrene utilizing Ni (II) Complex as peroxide decomposer.
This Nickel chelate complex as well functions as a radical scavenger by energy transference and creating inactive charge transference complexes between chelate of metal and the excited state of chromophores group (POO.) and stabilize by resonance structures [38] as clarify in the Fig.(10) .
Fig. (10): Proposed mechanism for photostabilization of Polystyrene utilizing Ni(II) complex as radical scavengers.
In the stabilizing process, the triazole ring has an influential role by acting as UV light absorber [39] [40] [41] [42] , it disperses the UV energy to inoffensive heat energy.
Coniclusions
In this paper, the photo-stabilization of polystyrene (PS) films in different thickness by using Ni (II) with bis(4-amino-5-(pyridyl)-4H-1,2,4-triazole-3-thiol) complex have been studied. The complex that utilized in this paper was good photo-stabilizer for PS films. It stabilizes the PS films by counting mechanics such as ultraviolet absorption, radical scavenger, and peroxide decomposer.
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